This article presents the data set of experimental investigation on extraction, characterization, and optimization of ethyl ester yield from sapota seed oil. The seeds were collected, dried and shells were removed. Oil was extracted by mini wooden cold press oil extraction machine and found 26% oil content. The raw oil was characterized, fatty acid contents and physicochemical properties were estimated. The ethyl ester yield was optimized using full factorial experimental design. Three key factors were selected with three levels each. 27 experiments were conducted with three trials of each experiment. The physicochemical properties of the sapota seed oil ethyl ester were determined based on the ASTM standards
Data
Sapota (Manilkara Zapota (L.)) seed oil is one of the non-edible unutilized third generation biodiesel resource. The oil content in the sapota seed is around 25%e30% of the weight of the seed. Methyl ester production from sapota oil has been optimized and engine performance, combustion and emission characteristics were also tested and reported in author's previous research articles [1e3] . The ethyl ester production from the sapota seed oil has not yet been attempted, hence this article is reporting the data set related to the optimization of ethyl ester production with three key parameters which are molar ratio of ethanol to oil, catalyst amount, and process temperature. The fatty acid composition and physicochemical properties of the sapota seed oil are presented in Tables 1 and 2 , respectively. The chosen experimental factors and there levels are given in Table 3 . The full factorial experimental design is used in this study. The detailed experimental design and their results are given in Table 4 . Also the physicochemical properties of the sapota seed oil ethyl ester (SSOEE) are estimated and reported in Table 5 in this data article.
Experimental design, materials, and methods

Materials
Sapota seeds were collected from the fruit forms located in southern states of India including Andrapradesh and Tamilnadu. The ethanol of 99% purity and KOH of 85% purity (procured from Pentagon chemicals manufacturer, Chennai, India) were used for transesterification process. The experimental setup used for transesterification process consists of a magnetic stirrer with hot plate (Remi, India), a thermometer of 0e100 C range, 200 ml flat bottom conical flask with cork lid and Specifications 200 ml separating funnel. The schematic representation of experimental setup is shown in Fig. 1 . A well-calibrated weighing machine of 0.001 g accuracy was used for accurate weighing of raw materials.
Oil extraction and characterization
The collected seeds were washed with water and dried at 60 C in a seed drier for about 2 hours to evaporate the moisture content. The shells were removed manually and fresh kernels were crushed in a mini wooden cold press oil extraction machine. The raw oil was filtered and characterized. The fatty acid profile of the sapota seed oil was determined by Perkin-Elmer Clarus 500 gas chromatograph system coupled with a mass spectrometer. The fatty acid contents and their weight proportions are given in Table 1 Table 2 . The values of iodine number and cetane number were calculated as per the standards of ASTM D5554-15 and ASTM D613. The acid value was determined using a suitable titration with standardized KOH solution with phenolphthalein as the indicator [4, 5] .
Transesterification process
The free fatty acid value of the sapota seed oil is 1.89% which is less than 2%, so that single step transesterification process was adopted to produce sapota seed oil ethyl ester. 50 (±0.1) grams of sapota oil is taken into the 200 ml conical flask and heated to the prefixed temperature (based on the experimental conditions) using hot plate. The oil was continuously stirred at 500 rpm using a magnetic stirrer and pellet, inbuilt with hot plate setup. Meanwhile, the required amount of ethanol and KOH (based on the molar ratio of ethanol to oil and percentage concentration of catalyst corresponding to the selected experimental condition) was measured exactly and mixed thoroughly to prepare ethoxide solution. Once the oil attained the required temperature, the prepared ethoxide solution was slowly poured into the conical flask. Each experiment was conducted for 90 minutes and repeated for three times and average value was taken [6] .
Optimization of ethyl ester production
The full factorial optimization study was conducted for optimizing the yield of sapota oil ethyl ester. Three key factors were chosen, namely, ethanol to oil molar ratio, catalyst amount, and reaction temperature. Each factor was set to three levels, hence, total of 27 (L P ¼ 3 3 ¼ 27) experiments were conducted. The experimental factors and their levels are given in Table 3 . The experimental conditions and average value of three trials of each experiment are given Table 4 . The physicochemical properties of the biodiesel produced were estimated using ASTM standards and listed in Table 5 .
